load (Allen Repashy's®, La Jolla, California, USA) and fresh carrots prior to being fed to 1 0 5 the toads. Toads were fed live prey 3 times per week.
0 6
Before reintroducing animals to specific locations in the wild, individuals from 1 0 7
the captive colony were selected for breeding according to age (≥ 4 years for males and ≥ 1 0 8 C a l a t a y u d e t a l . 6
6 years for females) and county of origin, and were interbred according to a particular 1 0 9
pedigree. Therefore, male:female ratios were dissimilar as were the numbers of animals 1 1 0 per experimental group. In addition, females were only selected for breeding if they had administration of hCG and GnRH were compared to control animals injected with PBS.
3 5
Females (n = 24) were randomly assigned to two groups, a hormone treatment or a 1 3 6
control group, of 12 females each.
3 7
During this experiment, the number of males' amplexing and the number of groups A-C were the result of an unbalanced ratio of males to females in the colony, and
the particular combinations of pedigrees that were recommended for breeding. Therefore,
5 5
21 males were given access to 31 females and once a male had selected a female, 1 5 6 unpaired females were removed from the tank and housed separately. In this experiment, 1 5 7
all 31 females were treated with hormones as described in the 2012 experiment.
5 8
During this study, the percentage of males' amplexed post treatment (PT), the 1 5 9
duration of amplexus, and the number of females (whether amplexed or un-amplexed) 1 6 0 that oviposited was recorded. Males were first observed 1 h after the injection and then 1 6 1 monitored every hour for 12 h until midnight. Observations were resumed at 6am and the 1 6 2
percentage of males observed amplexing each morning was determined. Spermic urine 1 6 3 from amplexed males was collected by catheterization as described in Kouba et al. (2012) .
6 4
However, to avoid over handling the animals during amplexus, the presence of sperm was 1 6 5
noted by collecting at least 5 µL of spermic urine but concentration and motility were not 1 6 6 recorded.
6 7
Statistical analysis was carried out in R-studio (RStudio 0.99.489, © 2009 (RStudio 0.99.489, © -2014 1 6 8
RStudio, Inc., Cary, NC, USA) and the significance was set at P<0.05. Data were 1 6 9 expressed as the mean ± standard error. Shapiro-Wilks test for normality showed that all 1 7 0 our data sets were not normally distributed. The data were further analyzed using a 1 7 1
Levene's test to assess the equality of variances, which was found to be true for all data 1 7 2
sets. The effect of hormone treatment on males and females and the effect of amplexus on 1 7 3 mean oviposition rates were analyzed by ANOVA in relation to (1) 
9 1
Males began amplexing 6-10 h after they were injected. Treating males with 1 9 2 hormones did not increase the probability that they would amplex females (P > 0.05).
9 3
Experiment 2 1 9 4
In 2013, experiments using hormones to induce amplexus were redesigned based 1 9 5 on 2012 observations. In this study, males were separated into four groups and injected at 1 9 6 different times with respect to female injections. Although hormone treatments did not 1 9 7
have a significant effect on the induction of amplexus (P > 0.05) and amplexed males
were not more likely to induce oviposition (P > 0.05), the time spent in amplexus was 1 9 9
significantly influenced by the time at which they were treated with hormones (P < 0.05).
0 0
The average time taken for a male to amplex was 12-14 h PT. PT, group A had 57 % of males still amplexed, while group B and C had 0% males 2 0 8
amplexed and the control group had 50 % (Table 2) . Males in group A spent more 2 0 9
consecutive hours in amplexus with a mean of 34±4.36 h before oviposition occurred, 2 1 0 compared to males in the control group and groups B, C which had a mean of 18.38 h 2 1 1
±3.06 h. The total number of eggs oviposited in group A was higher than in other groups but the 2 1 2 mean number of eggs oviposited among the groups was not significantly different ( Fig. 1 ).
1 3
Collection of spermic urine was performed to verify a complete reproductive response to 2 1 4
hormones. Hormone-treated males showed an initial production of sperm at 3 h PT 2 1 5 before becoming amplectic indicating a faster spermiation than behavioral response to the 2 1 6
hormone. In three control males, sperm was first detected between 9-12 h after PBS h) PT (Fig. 2) , which was shorter than the oviposition times observed for females in 2012.
4
Additionally, three females were observed ovipositing in the absence of an amplexed 2 2 5 male 14 h PT. Although more clutches and a larger number of eggs were oviposited by 2 2 6 animals in group A, the mean number of eggs between groups was not different (Fig. 3) .
7
Nineteen thousand seven hundred and thirteen eggs were produced from 14 clutches in 
3 9
Our results indicate that hormone administration significantly affected oviposition 2 4 0 but did not significantly affect a treated male's probability of amplexing. males have received a hormone treatment.
5 0
As mentioned in our previous study, it is likely that priming doses of hCG caused we suggest that amplexus with a male causes the female to oviposit faster.
5 5
Results from 2013 indicated that females that were amplexed by males that had 2 5 6
been injected 12 h prior to the female receiving an OvD oviposited at significantly earlier 2 5 7
times. Although amplexus did not significantly affect oviposition, the external stimulation 2 5 8
provided by the male may provide a physical mechanism that increased the rate at which 2 5 9 the eggs travelled through the oviduct, compared exclusively to the abdominal 2 6 0 contractions observed in the females. Nevertheless, it is unclear whether the influence of 2 6 1 amplexus on oviposition was overshadowed by the stronger influence of hormones, since 2 6 2 we did observe oviposition by one control female after becoming amplexed.
6 3
In anurans such as Bufo japonicus, under normal conditions, amplexus causes an 2 6 4 LH surge, which in turn stimulates spermiation (Ishii and Itoh 1992 
